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>�ë�ë�JVaY>FE�B?J+LAìßINé½B?:=JïE%<?<D>Aè�E%L\I%édE G=J+[ J+ècJ+GTBVñ å :O>A@`ENM=>�LA>�Brìß>F@�>�GKèNJR@rB?>�^TE�B?JVa >�G�BD:OJ
éêINLAL�I�[�>AG=^`@CJRX³B?>�IcG,ñ
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_.èNJVGTB?@¦>AGßSU_\9;:=IïE%<?J�ç=PO@D:=JRa éê<DIcë�JVèNJVGcB"@CIcP=<?X+JV@¦BDIïJVèNJ+GTB�@D>AG=íY@+ñ å :=J�G=J+Br[;Ic<Dí
ë"IcG=>�BDIN<?>AG=^�ë"IYaYPOL�J¦INé-SU_\9;:=I�>A@�E%M=LAJdBDI�>Aë�ë�JVaY>FE�B?J+LAì7G=INBD>�éêìÅE�[\E%>�BD>AG=^"BD:=<?JVEcaÅI%é
BD:=J`E%<?<?>�è�E%L1I%év@CPOXZ: E%G J+èNJVGTBVñ å ìKç=>FX+ENL-LAE%BDJ+G�X�>AJV@ ë�JVEN@DP=<?JVa�éê<?INë B?:=J`E%<?<D>Aè�E%L1I%é;ENG
J+èNJVGTB�E%B`E @DIKXZícJ�B"BDI BD:=J�>AGKèNIYX+E%BD>AINGßINé½E :OE%G�aYL�JV<"éêP=GOX³B?>�IcG�EN<DJÅ>AGßB?:=J�<?ENG=^NJ0I%é
)+�S*%î¢m�*+*��,@+ñE�±GÅBD:=JºXVEN@DJdI%é!_v9;:=I`E%G�aÅSU_\9;:=I%î±ý õ QKBD:=JR@CJULFE�B?J+GOX+>�JR@3aYJVç�JVGOa�:=JVE�èK>AL�ì
ING BD:OJ7ç�INLAL�>AG=^ïéê<?J � P=JVGOX�ìcQ,B?:=J0@DìY@rB?J+ë`@¦LAIcEca¨QlENGOa BD:OJ0@?XZ:=JVaYPOL�>AG=^ïç=<?>AIN<?>yBrì I%é�BD:OJ
E%ç=ç=LA>FX+E�B?>�IcG�<DJRX�J+>AèK>�GO^�BD:=J�J+èNJVGTBVñ9¸�I�[;JVèNJ+<RQ=_v9vENL�LF@3ENM=>�LA>�Brì7B?I¯`WB'BIXWK�BD:=J"@DXZ:OJVaYP=LA>AG=^
ç=<D>AIN<?>�BrìïI%é�E%G ENç=ç=LA>AXVE�BD>AING BD:�E�Bº<?JVX+J+>AèNJV@UE�GOJ+[�LAì E%<?<?>�ècJVa J+èNJVGTBºX+E%Gü@D>�^cG=>�#�X+ENGcB?L�ì
<DJRaYPOX�J3BD:=JR@CJ½LAE%BDJ+G�X�>AJV@Vñ å :=>F@vX�IKINç�J+<ZE�B?>�IcG"M�J�Br[vJ+JVG7_v9vENL�LF@°ENGOa�B?:=Jd9vH;ý @?XZ:=JVaYPOL�JV<
>A@3a=JV@?X�<?>�M�JVa0>�G�aYJ+B?EN>�L¨>AGü÷ ��ù{ñ
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å :=J�éêINLAL�I�[�>AG=^ ë�JVEc@CP=<?J+ë�JVGcBZ@�:OE�èNJ�M�J+JVGðç�JV<CéêIc<Dë�JVa INGðEüX+L�PO@CBDJV<�I%é	C%ò9)+*+*+4&¸ig
H-J+GTBD>AP=ë H.<?Ic@VQ1[�>yB?:±�(��)S4&/�$0104üQ.X+ING=G=JRX³B?JVa èK>FE���*+*�4�M=çO@"_!B?:=J+<?G=J�BRQ-<DP=GOG=>�GO^
õ >AGTP=ò^)Yñ COñ *=ñ
å :=J=#OL�BDJV<D>AG=^7éêP=GOX³B?>�IcGO@"þ��·­�î3ENGOa¯, ý å î�#OL�BDJV<Zÿ�@CJV<DècJUBDI0<DJRaYPOX�Jºç=<DIYX+JV@?@C>AG=^7ENGOa

G=J�Br[vIN<?í0I�ècJ+<?:=JVEca�aYJ+ç�J+GOa=>�G=^0INGóENç=ç=LA>AXVE�B?>�IcGYî}@Dç�JVX�>�#�X¦E%BCB?<D>AM=PYB?JV@VQ�@DP=ç=ç=LA>AJVaïMKìÅBD:OJ
J+èNJVGTB\çO<DIYaYPOX+J+<3ENGOa�B?:=JUJ+ècJ+GTB3@CPOMO@DX+<D>AM�J+<Z@+ñ
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å :=J�L�J+é×Bº^N<ZE%ç=: >�Güû1>A^NP=<?J7ø7X+INë�çOEN<DJR@ BD:=J�EcaYè�E%GTB?EN^NJV@½I%é\J+ècJ+GTB	#OL�BDJ+<?>AG=^�[�>yB?:
�·­�î;ENGOa�, ý å îN#�LyB?J+<Z@+ñ å :=JULAJ�é×B3M�E%<Z@�@C:=I�[ BD:=JUJVèNJVGcB�:OENGOaYLA>�GO^"I�ècJ+<?:=JVEca`éêIc<3E�:OIc@CB
[�>yB?:�úU@C>AG=íY@+Q�>{ñ JNñAQcE%G�>AGOX�Icë�>�G=^dJVèNJ+GTB.>F@.aY>F@Cç�E�B?XZ:OJVa�BDI¦ENL�LOúU@D>AG=íY@.E%GOa�B?:=J�I�èNJV<D:=JRENa
>A@�E%ç=ç=<?I�òY>�ë`E%BDJ+LAì&%E�S*��,@7þêJ+ècJ+GTBº:OENGOaYLA>�GO^ï>�G B?:=>F@¦J�ò=ENë"çOL�J�ë�JRE%GO@�X�INçKìK>AG=^�I%é\BD:OJ
>�GOX+INë�>AG=^�JVèNJ+GTB1>�GTBDIdE3MOPYæ�JV<!E%GOaUçO<D>AGTBD>AG=^ E3BD>Aë�J�î±@rBZE%ë�çº>AGTBDI½Ei#OLAJRÿ³ñ å :O>A@lI�èNJV<D:=JRENa
X+E%G M�J�<?JVaYPOX+JVaü@D>�^cG=>�#�X+ENGcB?L�ìó[�:=J+Gü[vJ`PO@DJ7E%G��·­�î�#OL�BDJV<¦BDI�MOL�IYXZíïB?:=J�JVèNJ+GTBUéê<?INë
M�JV>�G=^�aY>F@CçOE%B?XZ:=JRa�BDIßENL�L ú @D>�G=íY@VQ°Jcñ ^�ñ�Q;>yé¦IcG=L�ì�INGOJó@C>AG=í�<DJRX�JV>�ècJV@�B?:=JóJVèNJ+GTBRQ.BD:OJ
I�èNJ+<?:=JRENa0>A@�<DJRaYPOX�JRaÅBDI"m9��)��,@+ñ(�}é-B?:=J=#OL�BDJV<�M=LAIYXZíY@�BD:OJ¦J+ècJ+GTB½X�Icë�ç=L�J+BDJVL�ì þê>{ñ Jcñ�Q�BD:OJ
J+èNJVGTB�>F@`aY>F@DXVE%<ZaYJVa�ÿ³Q-BD:OJ�I�èNJ+<?:=JRENaü>F@�E L�>�BCB?L�J�ë�Ic<DJ0BD:OENG )S*+*��,@+ñ å :=J�<?>�^c:TB�M�E%<Z@
>�G�B?:=J�@DENë"Jº^N<ZE%ç=:ïX+INë�çOE%<?J¦E7@D>Aë">ALFE%<½@?X�JVGOE%<?>AIOQO:OI�[;JVèNJ+<RQKBD:OJ�I�ècJ+<?:=JVEcaÅ@D:=I�[�G�>AG
BD:=J�^N<ZE%çO:ó>F@ BD:=J�I�èNJV<D:OJVENaóEN@?@CIYX�>FE�B?JVa�[�>�BD: J+ècJ+GTB¦@CPOM=ë�>A@?@C>AING�Q�[�:OJ+G BD:=J�GKP=ëºM�J+<
I%é!<DJVë�I%BDJ�@C>AG=íY@�>F@�ú=ñ å :=J¦I�ècJ+<?:=JVEca7>AG�BD:O>A@�J�ò=E%ë�ç=LAJ¦>F@iC�m�*��,@Vñ9¸3I�[vJ+ècJ+<RQY[�:=J+GïENG
, ý å î�#OLyB?J+<d>F@dM�JV>�G=^ÅPO@DJVaóBDIÅM=LAIKXZíïBD:=J`@DP=M=ë�>A@?@D>�IcGóI%é°BD:=J�J+ècJ+GTB BDI�@CIcë�J"@DJ+<?èNJV<?@VQ
BD:=>F@.I�ècJ+<?:=JVEcaºX+ENG�M�J3<?JVa=POX�JRa¨Q%JNñ ^OñAQ%>�é·BD:=J3JVèNJVGcB.>F@.@DP=M=ë�>�BCBDJRa"BDIUIcG=L�ì�ING=J3@D>AG=í·Q%BD:OJ
I�èNJ+<?:=JRENa`>F@����+���,@Vñ��}é1BD:OJUJ+èNJVGTB\>F@�aY>F@DXVE%<ZaYJVa þê>{ñ JNñAQYG=I`@C>AG=í7[�>ALAL¨<DJRX�J+>AèNJ½BD:OJUJ+èNJVGTBZÿ³Q
BD:=J`I�ècJ+<?:=JVEca�>A@��S���,@Vñ å :=J�@DJVX�IcGOa ^N<ZE%ç=: >�G û1>�^cP=<?J�øÅX+INë�çOEN<DJR@�B?:=J`I�èNJV<D:OJVENaïI%é



BD:=J²�·­3î½E%G�aV, ý å îN#�LyB?J+<Z@ BD:OE%B¦:OE�èNJ�M�J+J+GüP�@CJRaóéêIc<dBD:=J7<DJR@CP=L�B?@d>AG BD:OJ`L�J+é×Bº^N<ZE%ç=:�ñ
/;INBD:ÅBD:OJ��·­�î�#OLyB?J+<�ENGOa0BD:=J�, ý å îN#�LyB?J+<�PO@DJ¦E�GKP=ëºM�J+<3INé1@D>�ë�ç=LAJ¦>�é×î{JVLA@DJU@rBZE�B?J+ë�J+GTB?@
BDI�aYJVX+>Aa=J`>yé�E%G J+ècJ+GTBU:OEN@ B?IÅM�J�@DP=M=ë�>yBDBDJRaF��aY>F@DçOE�BZXZ:=JVa BDI�E�X�JV<CBZE%>AG @D>AG=íïIN<UGOI%BVñ
å :=J�I�èNJV<D:OJVENaO@ EN<DJ`>AGOaYJVç�JVGOaYJVGcB"I%é\BD:OJ�GKP=ëºM�J+<¦INé�J+èNJVGTB?@¦@DP=M=ë�>�BCBDJRaüIN<ºM=L�IYXZícJVa
E%GOa E%<?J7èNJV<DìüLAI�[�>AGßB?:=J0J+ò=E%ë�ç=LAJÅ@D:=I�[�Gß:OJ+<?JNQ-JNñ ^OñAQ!E%ç=ç=<?I�òY>�ë`E%BDJ+LAì»���,@�éêIN<"BD:OJ
, ý å î�#OLyB?J+<3ENGOa�*=ñ %��,@;éêIN<\B?:=J��·­�î�#OL�BDJ+<Rñ
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�±G�BD:=>F@�@DJVX�BD>AING�[vJ¦>AGTècJV@CBD>A^cE%BDJUB?:=J¦LAIcENa�M�E%LFE%GOX+>�G=^7ë"JRXZ:OE%GO>A@Dë >AGTBD<?IKa=POX�JRa�>�GóWYJVX³î
BD>AING�C >AGºë�IN<?J;aYJ+B?EN>�L{ñS4�JVEc@CPO<DJVë"JVGTB?@,:�E�èNJ°M�J+JVG�ç�J+<DéêIN<?ë�JVaUIcG�E X�LAPO@CBDJ+<1I%é·ú3G=IYaYJR@+Q
ENX³B?>�GO^dEc@-E½[vJ+M�@DJ+<?èNJ+<!X+L�PO@CBDJV<VñI® J+M`@DJ+<?èNJV<?@l<DJRX�JV>�ècJ;<?J � P=JR@rBZ@1E%B!<?E%BDJV@-<ZE%GO^N>AG=^3éê<?INë
)S*0BDI��S*Å<?J � P=JR@rBZ@dç�JV<¦@CJRX�ING�a¨ñ,_°EcXZ:ó<?J � P=JV@CBU<DJ � P=>�<?JV@UE�@D>�ë�P=LFE�BDJRaó[vJ+M @DJ+<?èNJ+< B?I
ç�JV<CéêIc<Dë(ç=<?IYX�JR@D@D>�GO^�éêIN<UENç=ç=<?I�òK>Aë`E�B?J+LAì^mcú%ë`@+ñ å :=J�#O<Z@rBd^N<ZE%çO:ó>AG û1>�^cP=<?J"úÅ@C:OI�[3@
BD:=J�<?JV@Dç�IcGO@DJ°B?>�ë�JV@�þê>AG"ë�>AL�LA>F@CJRX�ING�a=@?ÿl[�>�BD:=IcPYB°E%GKì¦LAIcEcaºM�E%LFE%GOX+>�G=^dX�Icë�çOE%<?JVa¦BDIdBD:OJ
@DX+J+GOEN<D>AI¦[�:=JV<DJ½L�ITENa`MOENLAENGOX�>AG=^�>A@;M�JV>�GO^�PO@DJVa,ñE$�J � P=JV@CB?@v>AG�BD:O>A@vJ�òYç�J+<?>�ë�JVGcBv:OE�èNJ½E
BD>Aë"J+î{IcPYB�I%é��N@+QKLAJVEcaY>�GO^ºB?IºB?:=JdL�JVèNJ+LA>AG=^�INæïE�B0�%@;I%élBD:=J.#O<Z@rB\LA>�G=Jd>AG�B?:=Jd^N<ZE%ç=:,QK>{ñ Jcñ�Q
<DJ � POJV@CB?@"E%<?J�J+>�BD:=JV<�M�JV>�G=^ :OE%G�aYL�JRa [�>�BD:=>AG»�N@�E%é×BDJV<�<?J � P=JR@rB"<DJRX�J+>AçYB"IN<�aY>A@?X+EN<?a=JVa
I%BD:OJ+<?[�>A@DJNñ5�±G�B?:=J¦@CJRX�IcGOa�@DX+J+GOEN<D>AIOQK[vJUë"IYaY>�éêì�B?:=Jº@DJ+<?èNJV<\@DPOXZ:ÅBD:�E�B3<?J � P=JV@CB?@�BD:OE%B
:OE�èNJ�M�J+JVG�[vEN>yB?>�GO^déêIN<°ë�Ic<DJ\B?:OE%G")=ñ �N@°E%<?J�M�J+>AG=^UéêIN<?[\E%<ZaYJVaºBDI¦INBD:=JV<;@DJ+<?èNJV<?@->AG`BD:OJ
X�LAPO@rB?J+<Rñ5�±GÅBD:=JR@CJUJ+òKç�J+<?>Aë"JVGTB?@VQY[;J¦Ec@D@DP=ë�J BD:OE%B�BD:=JV<DJd>F@3E�B�LAJVEN@CB3INGOJd@DJ+<?èNJV<\>�GÅBD:OJ
X�LAPO@rB?J+<�[�>�BD:�PYB?>�LA>�gRE�B?>�IcGÅLAJV@?@vBD:�E%G��'*ÑÚ�ñ
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å :=J¦@CJRX�IcGOaÅL�>AG=J¦>AG�BD:=Jº^N<ZE%ç=: þê[��"LAIcEca7M�E%LFE%GOX+>�G=^�î;L�IYX+ENL,<?J � P=JV@CB?@Zÿ\@D:=I�[3@\BD:OJ
<DJR@Cç�INGO@DJ.B?>�ë�JR@lINé�E%LALK<DJ � P=JV@CB?@l[�:=>FXZ:�E%<?J°:�E%GOaYLAJVaºINGºBD:=JvL�IYXVE%LKG=IYaYJNñ å :=>F@lBD>Aë�JNQ�BD:OJ



<DJR@Cç�INGO@DJUB?>�ë�JV@½LAJ+èNJVL�INæ E%B.)Yñ��`E�B <DJ � P=JV@CB�<ZE�BDJR@3INé!ENç=ç=<?I�òY>�ë`E�B?J+LAìvm�m`ç�JV< @DJVX+INGOa,ñ
å :=J�B?:=>A<?a7L�>AG=JU@C:OI�[3@!BD:OJ <?JV@Dç�INGO@DJ3B?>�ë�J I%é,B?:=Jd<DJ � POJV@CB?@;M�JV>�G=^":OENGOaYLAJVa�IcG7<?J+ë�I%B?J
@CJV<DècJ+<Z@+Qc[�:=>AXZ:0>A@\@DL�>A^N:TB?L�ì`:=>A^N:OJ+<;BD:OENG�BD:OJ½B?>�ë�JR@;ë�JREN@DP=<DJRa�E�BvBD:OJ LAIYX+ENL·@DJ+<?èNJV<;aYPOJ
BDI�BD:OJ¦I�èNJV<D:=JRENa7I%é1Br[;I`JVèNJ+GTBZ@�M�JV>�GO^�@CP=MOë">�BCB?JVa�ENGOaÅ<DJRX�J+>AèNJRa þ×éêIN<?[\E%<ZaYJVa0<DJ � P=JV@CB
E%GOa�<?J � P=JR@rB3<?JV@Dç�IcGO@DJRÿ³ñ å :=Jº@DJVX+INGOaÅ^N<ZE%çO:Å>AGïû1>�^cP=<?Jºú`E%GOENL�ìÑgVJV@\B?:=JºI�ècJ+<?:=JVEca�éêIc<
BD:=J L�ITENa�MOE%LFE%G�X�>AG=^üë�JVXZ:OENG=>A@Dë�Q°[�:=>FXZ:ðë`E%ícJV@�@DP=<?J�BD:OE%B0IcG=L�ì ING=JóI%BD:OJ+<0@DJ+<?èNJV<
þ¶aYJVç�JVGOaYJ+GTB7IcG LAIcEca�>�GYéêIc<Dë`E%BD>AINGôX�INLALAJVX³B?JVaßéê<DIcë B?:=JV@DJï@CJV<DècJ+<Z@?ÿº[�>AL�L3<?JVX+J+>AèNJÅBD:OJ
éêIN<?[vEN<?aYJRaº<?J � P=JR@rBRñ å :=J3^c<?ENç=:`X�Icë"ç�E%<?JV@1BD:OJ3I�èNJV<D:=JRENaºI%é·BD:=<?J+J½ENX³B?>�IcGO@-ç�J+<DéêIN<?ë"JRa
MTì�BD:OJ�LAIcENa�M�E%LFE%GOX+>�G=^Uë�JRXZ:OE%G=>F@Dë^n�þê>×ÿ!B?:=J�ë�IcG=>yB?IN<?>�GO^UI%él9vH°ý PYBD>AL�>hgVE%BD>AING�ENGOa�BD:OJ
@CP=MOë">F@?@C>AINGdI%éYJVèNJ+GTBZ@,X+EN<D<?ìK>�G=^vB?:=>A@�>�G=éêIN<?ë�E%BD>AING,Qcþê>A>Fÿ¨BD:=J.:�E%GOaYLA>AG=^�I%éY>AGOX�Icë">AG=^½9vH;ý
>�GYéêIc<Dë`E%BD>AING éê<?INë�INBD:=JV<`@CJV<DècJ+<Z@º>AGßB?:=J�X�LAPO@rB?J+<RQ.E%GOa
þê>A>�>×ÿ�BD:OJv#�LyB?J+<?>�G=^ G=JRX�JV@?@?E%<?ì
BDI J+GO@DP=<?J7B?:=J�aYJ+LA>�ècJ+<?ì I%é3B?:=JÅéêIN<?[vEN<?aYJRa <DJ � P=JV@CB�B?IóB?:=J�@CJV<DècJ+<"[�>yB?: B?:=J�L�I�[vJV@CB
PYBD>AL�>hgVE%BD>AING,ñ å :=JU^N<ZE%çO:�@D:=I�[3@vB?:OE�B½ENL�L,BD:=JR@CJ¦I�ècJ+<?:=JVEca=@vè�E%<?ì7INGOL�ì0ë">AG=>Aë`E%LAL�ì0[�>yB?:
BD:=JUGKP=ë�M�JV<3I%é-<DJ � P=JV@CB?@VQY[�:=J+<?JdBD:OJdB?EN@Dí�INé1JVèNJ+GTB3:OENGOaYLA>�GO^`>A@vB?:=J¦ë�Ic@CB3J�òYç�J+GO@D>�ècJ
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